Mass spectrometry analyses of various N-glycans binding to proteins and peptides are highly desirable for elucidating their biological roles. An approach based on collision-induced dissociation (CID) MS n spectra acquired by ESI-Linear IT TOF MS in the positive-and negative-ion modes has been proposed as a direct method of assigning N-glycans without releasing them from N-glycopeptides. In the positive-ion mode of this approach, the MS 2 spectrum of N-glycopeptide was acquired so that a glycoside-bond cleavage occurs in the chitobiose residue (i.e., GlcNAcβ1-4GlcNAc, GlcNAc: N-acetylglucosamine) attached to asparagine (N), and two charges on the [M+H+Na] 2+ precursor ion are shared with both of the resulting fragments. These fragments are sodiated B n -type fragment ions of oligosaccharide (N-glycan) and a protonated peptide ion retaining one GlcNAc residue on the asparagines (N) residue. The structure of N-glycan was assigned by comparing MS 3 spectra derived from both the sodiated B n -type fragment ions of N-glycopeptide and the PA (2-aminopyridine) N-glycan standard (i.e., MS n spectral matching). In a similar manner, the structural assignment of sialylated N-glycan was performed by employing the negative-ion CID MS n spectra of deprotonated B n -type fragment ions of N-glycopeptide and the PA N-glycan standard.
Introduction
Glycosylation is one of the most common post-translational modifications of proteins and is related to numerous biological processes (e.g., fertilization, infection, inflammation, and cell-cell adhesion). 1 To better understand the roles of glycoproteins, methods based on mass spectrometry glycopeptides were prepared by following the procedures described in the reference 46 and were then purified by the ZIC-HILIC column. Desialylation was performed in the same manner as that of human IgG peptides.
ESI-Linear IT TOF MS analysis.
Experiments on the structural assignment of the N-glycopeptides were performed by using a NanoFrontier (L) system (Hitachi High-Technologies, Tokyo, Japan) consisting of a capillary HPLC system based on a nanoGR generator 47, 48 and an ESI-Linear IT TOFMS. 49 An uncoated SilicaTips 
RESULTS

Chicken egg yolk glycopeptide with a neutral N-glycan.
The first test sample is the chicken egg yolk glycopeptide binding the complex-type neutral N-glycan (Egg Yolk (200.4)) in Scheme 1. of the N-glycan moiety, which were generated by a glycoside-bond cleavage in chitobiose (i.e., 
Chicken egg yolk glycopeptide with a sialylated N-glycan.
A sialic acid (N-acetyl-neuramic acid: Neu5Ac) is easily lost in positive-ion MS 2 spectra and its structural information (linkage type and position) cannot be obtained from the MS 3 spectra that follow. In the negative-ion mode, however, sialic acid (s) is relatively stable. 37, 50 Therefore, only negative-ion MS n spectra are discussed below. Table 1A ). Here, note that these MS 3 spectra are slightly different from one another. (Figure 7C and 7D ).
There is a limitation on the approach proposed in this study. As this test sample shows, the linkage type and position of a fucose cannot be assigned; only fucosylation of the reducing terminal GlcNAc can be confirmed. Further study is required to solve this problem.
DISCUSSION
The first two samples tested in this study imply that the MS 3 spectra derived from the sodiated 
